Searching PAJ 



1/1 ^—V 



PATENT ABSTRACTS OF JAPAN 




(1 1 )Publication number : 08-28791 5 

(43)Date of publication of application : 01.11.1996 



(51)Int.CI. 



H01M 4/60 
H01M 4/04 
H01M 10/40 



(21) Application number : 07-093768 

(22) Date of filing : 1 9.04.1 995 



(71) Applicant : FUJI PHOTO RLM CO LTD 

(72) Inventor : SUZUKI RYUTA 



(54) NONAQUEOUS SECONDARY BATTERY 

(57)Abstract: 

PURPOSE: To provide a nonaqueous secondary battery which has an excellent charge-discharge cycle 
characteristic and has high capacity and is excellent in efficiency of a first cycle and a manufacturing aptitude. 
CONSTITUTION: In a nonaqueous secondary battery, a positive electrode and a neagative electrode capable of 
inserting-releasing lithium and nonaqueous electrolyte containing lithium salt are housed in a battery vessel. 
The positive electrode and/or the negative electrode contain a copolymer composed of a vinyl monomer having 
at least acrylic acid or methacrylic acid ester, acrylonitrile and an acid component. 
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©Sft^l gSft*? 0. 0 6A~0. 8 A COHj^^g^t-r 

[0 0 3 9] Ug^-^AiTDjfAfltt. #tCPfi^$tl*t/^ 

Mx.tf L i ~A 1 (8 0-2 0fi«%) iC^iL. 
0. 0 5 Vtr;S:S$T?ffA-rSC^AW^Ll'\ $6 

0. iv^X'nx-r^ctiim^L<. m^. o. 

1 5 V^T'ifA-rSiltTbWtLV^ ccot^co, U f- 
-^AjfAW^Mas- 1 oaatc^-r^TfeD. CcOSffl 

ftfcScJl/^fc^^^Sit^tC. 0. 5~2f^comS(^*Ht 
TfflV ^ -5 C i: AW S b </ V U ^ A^J^aiA^IESffil^S 

A^H) . n.ii^mmM(DV^^L.w^m^mic-^i^^xiE 
•c^^,^fc^ffiffiJt^^c, o. s-zma^^^^mfxm^-^ 



11 

Co 0 4 0] :!i^mM<Dm<m^n.mmMtLTm^^rc 

(t<{c. x:/F^-f hOWtiJ) A^*l/^C<t. (2)^ 
S^-sTt/^SCi:. S/i. (3) SnOT'lis V^-^^A 

5 ^MiS-^T' * 1/ ^ T 1/ ^ S O i: ittSiJ^ n 

CO 0 4 1 ] ^^mcomitrnt. gemat^it^Tt/^-s 

Co 0 4 2] 3^^B^ti:f^-y:Tffit.^5<:i:;^)'T'€§©®g 
%Ki:LT«. ')=f-^L.^m. Uf^-^A^^ (A K A 

1-Mn. Al-Mg, Al-Sn, Al-In, Al 
- C d ;&i:^U5^'>A-f':t>'S/fctty f^-^A^S^KiM 

• stffif ^-5^)^^«{t-a-tf*^fetf ens, ±feu^ 

CO 0 4 3] mm^nmi.. 9t\zv^^tzMm\(om\c^ 
lis ^i^^nfc«?fi^cfe^,^T. •ffc^^ft^^cs^i^^ 

SC tTb'iTtSo ll&'i:7-fe9^U>y^-y^O#fffl7b^i: 

^iDsa. iiticpsssnftv^*^ -&^nMso i ~ s oa 

:d-'>JflliST'tt. 2~2 Ofig%*^?#lC»tLV^„ * 
S n Dates b^K-y^-i*-fcJ;'5lc. S^KfiDM 

e.fci:A^-p$So o~ 1 oSa%®f!^AD*W 

CO 0 4 4] ^-f^-a^ <«^$nfcWcfct,>Ts {t 



(7) mW?-^-Z 8 7 9 1 5 
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mmm(D 2 o aa % t:(T*w $ u ^ \ 

Co 0 4 5] «P«i:LTtt. Mm^m.h\.X. 7°Dtf 

— Vs y hV. 1, 2-->V h4^->x^ 
10 xh^fc: Fa^^Vs 2-j<5^;b-r h^t: Kn7^ 
>v v'yf^;i':^;i'7*+v' h\ 1, 3 -i^'^d-^v^i^, 

7-feFxhu;K xhD^^fx mmy^'f-jw mm^^f- 

X^I/J^v^. 3-;^^;l/-2-:i-:*^-9-yUv'y 

^i*:, ->-x^;l/X--r;K 1, 3 -^n/^^^t;!^ b 
HcOl^ya h >'14W^?gS!?tD'>>S: < hfe 1 mX±^!g-& 
20 L;fcJg!^i:^cOrg!!l?i;:?'^it«';^'i'AS, M^tS'. Li 
C I O4. LiBFes LiPFss LiCFsSOa. L 
iCFaCOz. LiAsFs. LiSbFe. LiBioC 

1 .0. \mmmmti)i'^^iym')^'^.L. l i a i c 

LiCK LiBr. LiU i7najj<^>"J 
•^A. E37x^;l'd-v'>®U9^'i'A'5:i:cO 1 ®J-X±'59iM;b^ 

*5J:r>VSSV''«v^xf^;l/;^-4?^-h(75ig-a-fStcL i 
CF3S03^ L i C 1 O^s L i B F^fecfctf/fe^t/Hi 
30 L i P Fe^^trm)l?K*^^^f^Ll/^„ 'J?*< iifc 

Xf-U'>*-5p:^-hfcL i P Fe^^trCfc^WSb 
I/-"., 

CO 0 4 6] cnibmmK.^n.mm^mu-r^m\.i. 

F^S(/^ax5^ U^;;!?^^— h ^:^;^-#■^- 
-^>i^tl . 2 h4^iyx:J?>*jJ;t>V$.Si/Hiiy*x 
■ ^;l';d-:^:^-h<D?l-a-f^(D^^. 0. 4/0. 6~ 
40 0. 6/0. 4 {a^^^^v^iyij-if^^-Vfy^f-uyij- 

t^^--h^mm-r^t^(Dm-^i:tmi'io. 4/0. 6~ 

0. 6/0. 4. S^^cl , 2 -i/;?< h4^->x^J vi:S/x 
^;l';!3-#":t— F^ffiffl-r«. i: t cog-^ib^^S 0. 4 / 

0. 6-0. 6/0. 4) Awsn.\ ^wnrnmcom 

0. 2~3^;b7bWSU''^o 

Co 0 4 7] $fc. «P?K(:0<ffilci^Ci«*H{*®fi?H«» 
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2. L i 3N-L i I - L i OH. L i S i O^v L i S 

i i I - L i OH. X L i sPO^- (1 -x) 

L US i O^, L i i S3. ^itVyit-^m^H-hm 

[0 0 4 8] -fe/^U-^^-tLTas li^C^ft-r^VMjS 
i:©;t 1^7-1- U -^-^Si/HJ^'^XiSiP^SOHi 

?,n5„ ^/^b-^'-coma. -micmmmtLxm 

t/^e-nS^ffl'O. Mxtf. 0. 0 1 ~ 1 0 fim*'«ffll^e> 
TCff. 5 — 3 0 0 II m-hm^-^^n^o 

Co 0 4 9] ^tc. mm^^mnm^^ncBi-r^sm 

x^u>'^^y3-;i'S^7;b+;i/x— r;K eg^/'v^- 
+i/x:5'/-;k A 1 C 1,, ji?mttd?';v-M®JS!if 

[0 0 5 0] sfc. nmm^^mmcT^r^ibic^^^u 

[0 0 5 1] iEfi§-^fe<S<D^^Jlcam«?|gfeSt^ 

[0 0 5 2] Sfc. iE^Si^Kc^ffi^gjH-rsci:*^ 



^FjS¥8-2 8 7 9 1 5 

14 

=&iatt5. ssi/HiL i c 1 ^HtciDsaa-rsct*^ 
[0 0 5 3] mMJSWKommtLTw. mi^-snrc 

mic. 7;l'5x'>A-^7.r>'UXigcoaffi(C;^7-.1<>. 
tt. ««i:L.TX7^:yuxii. x<y^;k ag. i-^y. 

^•arfcfecD) . A 1 -c d-^^^HTb^ffli/^^nSo cn 
i!AWi,>e.nSo m^t't. mcm&-^n^^^t\ 1-5 

[0 0 5 4] ^i^^'V. ->-hs -> 

=,-h(Dm3)-it. K^-f'^offiss^nfcmiT-v 1-2 

0 0 0 /im*'?flCi!?$H.S 

Co 0 5 5] '^U-y h-^v'-KD^^XaSKTkTjrStL 
5o ttlc. » 51^55^^$^. m^SSStf 

SSttS 0~3 5 0°CC0i5HAWSb<. 1 0 

0—2 5 o°c(Dmmtm^v\^\ ^yKMii. nm±^x 

2 0 0 0 p p mJ-XT*'5»S L < . lEIl^^Js ^.M^M^ 

mmnx'litn'ens 0 0 p pmi;(Tiz:-r5c:fc/3^'-9--Y 

V^o y^XEa. iitlcPI^S-n^O^A'!. 0. 2-3 t/ 

0 . 1-50 m/t^-^^^S Ll/^ ypXS*ti. gS- 
2 0 O-CJbWSH.^o 

[0 0 5 6] K-&^h>-ht±. m^-fcO. f;f-3fct)LT 
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tSo M^ff. -y^JW '^^y. ^'OA. 

[0 0 5 7] *^B^<D^f7j<-:^«?a<Dffl^}ctt, micm 

ffi«iS^ /NVr^" 20 

*-K. T--yL'n-^?*-. ■5v';t. /<:-y ^'7-y 
UT. S»»> m»»W. ^r-^f- S^B^gS*, 5c«. 

Ks. Mfc^mt*) *if*wp.ns„ MIC. ^mm 

?ti i: ffl*'-e-*>-ti-S c i: t> T' ^ S , 

[0 0 5 8] 

[0 0 5 9] m^m 

^D^tO;6^^i:o^^TtJ^B^T5o mm^- F c - 1 «^^o<}; 40 

■5tLT{^-2/-Co iESSt/Si:LTL i C o O2 (rUSS 

■a) 1 0 0 mmmr -t^ u-^r^ >y * 4 aaguoiij 

(P - K 5 0 %) 6 «SgPs t 6 t7j<;&AD 

(OiE^5>'- F C - 1 ^{^^L^-Co 
[0 0 6 0] ftS->-F A - 1 It^-XcD^^icLX^'f-D 
tz, nmnt LXSnS i 03^ 8 4 BSgiS. JgttSiJ 50 
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i:LT7-bf-L'>'>^-7-yi' 3fflmg|5fc^^7 7-< F 8B 

-yix-F=i-^f-;&fe-5^^TSflJU. m.f^mi-y'S^ 

-:/L-XlSlc j; f)J£?iS^SLT^«(73ft®i/- F A - 1 

[0 0 6 1] cM(DiEmAmy-h^t\^'n<DiQS^ic 

•;-F«R>£y^j}^-y FigSLfcm^ 4 0«J;(T^OI2 

U7'Pk?U'>'7i';i'A®i-te/^u-^'- (•b;u**-F2 4 

[0 0 6 2] c(o^m#^Mm^i^mm^. -y^ji 

©ft, jL^Uyti-r^^—h. i^'xf^;l/;^-4-"^>-F^ 
i^m}:t\$!i4Xm-^Vrcmc\ mo 1/1©L i PFo 

^m}\^m^:ff7.^-y F^/rLT*^La6rRfgil!S?fi^f-^ 
1 tt^o m 1 fcHitiiym?!!30»fS^/T^L/co 

[0 0 6 3] mmmi 

lEm->— F C - 1 CDS^^J P - 1 (DWt> I? mSacD 
P-2*^e.P 1 2%fflV>TiElii/-FC-27b^ec 1 2 
^i^-oito fib. P-9, PI 0^fflt,^;fcIE^->— F C 

-9, c 1 oa, i;jrFco^oicLxvp^rcc lEm-y-b 

C-9li. lEmiSmmt bT L i C o Oz (rUaSffi) ^ 
1 0 0 Mag|57-tr^ U v:/^ -y i> 4 fiSgPOfJ-g-T-ii 

iigsi^jp-9®F;L'xv?g!s (mm-»mm5%:) 

6 oSaSR^inx.. F;Ux>;S:iio^T)gMbT# 

*m<©Mffitc^^5bfc<, i^M^t/^l^m. 
y^'-yu^wc^>:)i±mis,mi.xm^niEmy~ f c 

-Q^f'PJ^gbifeo [5im75-?4T-iE11v— F C 1 0^-O< 

iy— F C - 1 tlBJIttbTC 1 3*^5. C 1 e^r^^rplt, 
T 1 3 : 7^";;l'®^7^Un:^FU;l'<73««-&#:c07j< 

(ttM-^ifcl 5:85) 
T 1 4 : 2-xf-;U^:^->;l/7^ y U- F 1 7^ y 
FU;K3D«B-a-i*07l<^)-»<i^ C««^J:b8 0:20) 
T 1 5 : 2— x^;U'^4^5/;U7^7y u-F^T'^fv'xv 

<oim^w<D7ii.-!dmm mm^its 0:20) 

T - 1 6 : P V D F <07j<^i-tSct( 

[0 0 6 4] Q-\<Dmt>K)\^C.n^(OiEWy—h^m 
V^^iX^tiStfiD- 1 ^ife< WcbT«?tfiD-2*^?. 



c (omm^m 1 ic^vtco t^. ^mm^mi. 4. 1 *^ 

?.2. 7V, 1 mh/Cm^tLtCo mz 

miiWLnMA\,tw.^Ti- KDzm^comM^m^ 1 0 0 
^1 
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3i*T'? I^fij*^ MgtL^&A^o fcg|5^^c0S^fi<DJt^T' 
[0 0 6 5] 





No 


No 












C-1 


P- I 


1 8 0 


L 0 0 


5 3 


9 0% 




C-2 


P-2 


1 7 0 


9 0 


5 3 


9 0 




C- 3 


P-3 


2 0 0 


9 5 


5 3 


9 5 




C-4 


P-4 


1 7 0 


9 5 


5 4 


8 5 




C— 5 


P— 5 


19 0 










C-6 


P-6 


1 8 0 


9 5 


5 2 


9 0 




C-7 


P-7 


2 0 0 


9 0 


5 4 


9 5 




C-8 


P-8 


1 5 0 


8 0 


5 4 


7 5 




C- 8 


P-9 


1 4 0 


8 0 


5 3 


8 0 




C 1 0 


P 1 0 


1 4 0 


7 5 


5 4 


7 5 




C 1 1 


P 1 1 


1 4 0 


8 0 


5 3 


7 0 




C 1 Z 


P 1 2 


J 2 0 


7 5 


5 3 


6 5 




C 1 3 


Ti 3 


9 0 


7 5 


5 4 


1 5 




C 1 4 


Tl 4 


8 0 


7 0 


5 5 


2 0 




C 1 5 


Tl 5 


7 0 


7 5 


S 3 


5 




C 1 6 


Tl 6 


8 0 


7 0 


5 4 


3 0 



CO 0 6 6 ] ^ 1 <Dig^!!)>6.s ^mmt LT2^^B^O^± 

-&f*otfT-fe. P-ii:P-9, P-4i;Pio^J±^ 

TiSffi-r§i:WfiJT-fe5Ci:A^t>*^§„ M{i:P-4fcP 

A^=&?iJT$>S<: P-1, P-8, P- 

1 2 £DJ;b«?A^e.7 'J h t± 6 0 %J;<±*<#?iJ-pSS 



58 [0 0 6 7] SliSSMZ 
nmm 1 OIE«i'>- h i:ft®->- h C - 1 ^^(/\ iE^ 

) [00 6 8] 
[«2] 



8-2 8 7 915 



IE® 



[0 0 6 9] mmm 3 

iE®~>- h c - 1 commm^m 3 ®«fc^M-rs«^i.ii 

LTti P V D F©7K^«S[t»«:ffiO\ flfilc*;l/si?4^i^^f- 20 
;l'-l2;Un-x (CMC) {^SaSJ^^^-fiS* 

*3 ^*(oa(iHJ^5>m 



Co 0 7 0] 
[«3] 





IE® 






PVDF 


CMC 








No 


No 


3 




S 


S 








C-1 


P- 1 


3 


i 


0 


0 


1 8 0 


9 0 




C 1 7 


m 


2 




0 


1 


1 9 0 


9 5 




C 1 8 


m 


2, 


•5 


0. 5 


0 


1 8 5 


8 5 




C 1 9 




2 




1 


0 


1 8 0 


7 5 




C 2 0 


m 


1. 


;5 


I. 5 


0 


1 6 0 


6 5 




02 1 


m 


1 




2 


0 


1 2 0 


3 5 




C 1 6 


P 1 6 


0 




3 


0 


8 0 


3 0 




C2 2 


P 1 6 


0 




2 


1 


8 0 


3 5 




C 2 3 


F 1 6 


0 






2 


8 0 


3 0 




02 4 


P- 1 


1. 


:5 


0. 5 


1 


2 0 0 


9 5 




C2 5 




1 




1 


1 


1 8 5 


9 5 




C2 6 


m 


0. 




1. 5 


1 


1 3 0 


6 0 



[0 0 7 1] SlgaM4 
[0 0 7 2]seg^j5 



nM'y~hk-\(D^^')yyit\^-')'f:y (pvdf) 
mm 1 tmm^ LTft^^v— h a - 1 A^e. a i e ^{1fo 

50 [0 0 7 3] IISS0IJ6 
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m 1 1 ^mic LTn.miy- hA-z fco ^tcmm 

m I CDMMUn^L i C o VOo (C oOil VaOsi:^ 

HtC^SSM 1 <0%MUn^ S n S i o. easA 1 o. izsB 

o. p o. 26 Ob. st^MbfcJw^as^ssM 1 h wmsn l 

mm 1 OjEfiii/- h C - 1 A^e. Cl 6 ^SrSai-^^J-a:. SI 10 
ffifiWJ 1 i: nwmm^ bfc i c 5 «i{S^WJ 1 i; |nl«l* 

[0 0 7 4] 

20 
mi] 
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3 mssi^-h 

5 JEmi^-h 

6 ?£f*:|f7j<«MK 
7 

9 PTC^^ 

1 0 iitpffi 

11 



